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SOLAR OBSERVATIONS 
SOLAR AND SKY RADIATION MEASUREMENTS DURING 

JULY, 1929 

By HERBERT H. KIMBALL, Solar Radiation Investigations 

For reference to descriptions of instruments and espo- 
sures, and an account of the method of obtaining and 
reducing the measurements, the reader is referred to the 
January, 1929, REVIEW, page 26. 

Table I shows that solar rediation intensit,ies averaged 
above the normal values for July at Washington, D. C., 
and Madison, Wis., and below normal values a t  Lincoln, 
Nebr. 

Table 2 shows an excess in the total solar radiation, 
(direct + difluse), received on a horizontal surface a t  
Washington and Madison, and a deficiency a t  Lincoln, 
Chicago, and New York. 

Skylight polarization measurements obtained on three 
days at Washington give a mean of 53 per cent and a 
maximum of 61 per cent on the 17th. At Madison, 
measurements obtained on 11 days give a mean of 62 per 
c.ent and a maximum of 65 per cent. The values obtained 
at  Madison are close to the averages for that station for 
July, while those for Washington are slightly above the 
corresponding July averages. 
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Date 

Sun's zenith distance 

8 a m .  78.7' 1 75.7O 170.7' I 60.0' 1 0 0" I 60.0° I 70.7' 175.7' 178.7' Noon 

75th Air maw Local 
me- mean 

ridian solar 
time time A.M. P. M. 

-I 
,____I-______-- I 3 0  I 4'0 I 5 0  e. 

e. 5.0 1 4 . 0  1 3.0 1 2 . 0  1'1.0 2.0 
______ 

July 
July 
July 
July 
July 
July 
July 

3.. __..____ 
8 __..______ 
10 ______... 
13 .____.._. 
16 .___..... 
17 ____.____ 
31 __.._____ 

mm. cal. ea/ .  I ea(. cal. cal. ral. CUI. cal. ea/. mm. 
7.57 0.77 0.82 0.92 1.12 1.32 _____..________._.._.... 6.50 

19.69 _ _ _ _ _ _  _._._. _._.._ ____.. 1.11 ____._ _____. ___... ._._._ 17.37 
17.37 _____. __.___ ___.__ 0.94 1.22 _ _ _ _ _ _  _._._. ._____ __..__ 15.11 
15.11 .____....___ 10.53  _....._.._.______._.-..I ___________. 14.60 
11.81 ____.. 0.761 0.90 1.01 1.31 ____.._...... ~ .__.______ 10.21 
12.24 0.78 0.90 1.03 1.17 1.32 1.00 0.81 _____. ....-. 9.14 
13.13 ...___ ____.. 1 _._.__ 0.84 1.20 ,_...__ _ _ _ _ _ _  ___._. ...... 14.10 

Ju ly2  .____.__._ 7.87 -.-... 0.6s 1.00 1.15 1.36 
J u l y 5  ._____._.. 10.97 __._._ ....-. ____.. 1.07 ...___ __.__. ..____ 
Ju ly9  .____.._._ 13.61 _...._ _ _ _ _ _ _  ___... 1.15 1.42 __.._. _ _ _ _ _ _  
July 10 ._.______ 9.83 0.77 0.89 1.00 1.13 1.37 ...___ _ _ _ _ _ _  
Iuly 15 ___._____ 9.M _ _ _ _ _ _  _____. ._.___ _____. 1.27 1.07 _____. 
July 16 _ _ _ _ _ _ _ _ _  9.14 _ _ _ _ _ _  _____. ._.___ ___.__ 1.12 1.04 _____. 
July 18 _ _ _ _ _ _ _ _ _  11.38 _ _ _ _ _ _  ___... 0.92 1.09 1.27 ._.___ ___.__ 
July19 _.______. 7.29 _ _ _ _ _ _  0.86 1.02 1.17 1.37 1.17 
July 25 ._____._. 16.20 _.____ ..--.. 0.89 0.94 ._____ _____. ...... 
July 30 .___._.__ 11.81 _.___. _...__ _ _ _ _ _ _  1.12 1.35 _ _ _ _ _ _  ..--.- 
July 31 ______.__ 13.13' -. _...__ 1.00 1.16 1.31 _ _ _ _ _ _  ._____ 

Means ___._.___ ___... (0.77) 0.87 0.97 1.11 1.32 1.09 _ _ _ _ _ _  
Departures _.._ - _____. 4-0.12 +O. 09 +O. 07 +O. 06 4-0.04 +O. 08 ..._._ 

I 1- 
I - - - -  
I I  

Ju ly2  .____...__ / i i .as l______ I _____. I _.._._ I ..____ i 
July 18 .___.____ 13.61 _..___ _____. __._._ ..____ ~ 

Julv 20- ..._____ 10.97 _..___ 0.61 0.74 0.98, 

_.....__._______________ 9.83 _ _ _ _ _ _  _ _ _ _ _ _  14.10 _ _ _ _ _ _  _ _ _ _ _ _  11.81 _ _ _ _ _ _  _ _ _ _ _ _  11.38 _ _ _ _ _ _  _..___ 10.21 
_____. __.___ 12.68 
___.__ .___._ 13.61 

___._.___..__..___ 7.28 
__._._ ._.___ 17.37 
_.___. _ _ _ _ _ _  13.13 
___.__ _..___ 15.65 
._____ ._____ _ _ _ _ _ _  
__.. .. ._ -. - - _ _ _ _ _ _  1 _ _ _ _ _ _ _ _  

2 _-______  
3 _ _ _ _ _ _ _ _  
4 _-___ _ _ _  
6 _ _ _ _ _ _ _ _  
6 _ _ _ _ _ _ _ _  
7 _ _ _ _ _ _ _ _  
8 - _ _ - _ _ _ _  
9 - - -_____  

10 _ _ _ _ _ _ _ _  
11 ._______ 
12 _ _ _ _ _ _ _ _  
13 _ _ _ _ _ _ _ _  
14 __._____ 
15 .... _ _ _ _  
16 _______. 
17 _._-____ 
18 _ _ _ _ _ _ _ _  
19 _ _ _ _ _ _ _ _  
20....--.. 
21 _____._ 
22 .__-___. 
23 --_-_.__ 
24 --_.____ 
25 --_-___. 
26 __._.___ 
27 _ _ _ _ _ _ _ _  
25.-.. .___ 
29 ______._ 
30 ___...__ 
31 ._______ 

Monthly 
means. 

I Average daily departure from 
normal 1 Average daily radintlon 

305 
281 
251 
262 
302 
141 
284 
281 
256 
313 
314 
344 
300 
250 
67 

207 
294 
257 
138 
231 
251 
312 
198 
348 
323 
332 
177 
32c 
3% 
207 
106 

264 

- 
eal. 
+I42 
+51 
+85 
+85 

+3,150 

-I 

July 21 ____...__ 
July 25 .______._ 
July 26 .____._.. 
July 27 .___..___ 

Means _______.. 
Departures _ _ _ _ _  

eal. 
-42 - 30 
+63 
+23 

-1,148 

12.66 __._._ 0.50 __..._ ._.___I _.____ ____._ ._____ ._____ _____. 15.65 
16.20 ___.__ ._____ 0.77 0.95 1.22 _ _ _ _ _ _  ____._ ._____ _ _ _ _ _ _  16. u) 
15.65 ___... 0.63 0.79 0.96~ _ _ _ _ _ _  ___._. .....- .-...- ._____ 14.10 
14.10 _.____ 0.79 0.92 ..____ _ _ _ _ _ _  _.____ _ _ _ _ _ _  ._____ _ _ _ _ _ _  15.11 
._____ _..___ 0.63 0.80 0.97'(1.19) (1.00) (0.82) (0.70) (0.56) ~ ._.__ 
_____. ....__ -0.15 -0.09 -0.11 -0.14 -0.061-0.06 -0.M -0.11 ._.___ 

cal. 
-49 

-166 
4-13 
+30 

-1,832 

San Diego. Calif. Computed hy Pan method _______._..__.______---.-----..---- 
La Jolla, Calif. Computed by Pan  mothod .___________________-----.--.-- _ _  _ _ _ _  

cal. - 103 
-39 
+95 
-51 

-819 

R G Z  
545 

eal. 
4-17 
+12 
-34 
-3,5 

-3,899 

RECORDS OF THE TOTAL SOLAR RADIATION (DIRECT+ 
DIFFUSE), RECEIVED ON A HORIZONTAL SURFACE IN 
SOUTHERN CALIFORNIA 

In  a recent letter Mr. Burt Richardson transmits the 
solar radiation values given in Tables 1 and 1 b. Those 
given in Table 1, were obt,ained from aut,oniat,ic. records 

By H. H. KIYBALL 
' 

made by a Weather Bureau type of thermoelectric pyrhe- 
liometer recording on an Engelhard microammeter, 
type S-1. Those given in Table 1 b  were computed by 
Richardson from tho rates of evaporation measured in a 
pan by a method described in a paper by himself and 
Carol Montgomery jointly.' 

These records of the total solar radiation (direct+ 
diffuse), received on a horizontal surface are of special 
interest. They are the first measurements of the kind 
received from southern California, and they afford an 
opportunity to compare computed wit'h measured results. 

The recording pyrheliometer is now in continuous 
operation a t  La Jolla, and Mr. Richardson has kindly 
agreed tro furnish weekly averages each month for pub- 
lication in the MONTHLY WEATHER REVIEW in Table 2 
under Solar Observations. 

The pyrheliometer is installed on the top of an elevated 
water tank, w-here it has free exposure to sun and sky 
except for hills to the east which cut off the early morning 
rays of the sun when the sky is free from cloud and fog. 
EPAy morning fogs are frequent a t  certain seasons of 

.a the year. -4 

TABLE I..-Daily totals of solar radiation (direct + diffuse), received 
on a horizontal surface at Scripps Institution of Oceanography, La 
Jolla (San Diego), Calif. Lat. 32.87' N . ,  long. 117.26' W. 

Date - 1 Jan. 

- 
Peb. 
- 
157 
337 
328 
277 
266 
77 

149 
170 
376 
374 
381 
373 
384 
289 
365 
394 
211 
183 
375 
395 
AS4 
391 
258 
404 
301 
404 
425 
423 _ _ _ _  
-__. 
_-._ - 
316 

1828 I 1928 
- 
4ar. 
- 

424 
373 
433 
433 
334 
262 
310 
363 
306 

405 
362 
442 
354 
402 
369 
202 
206 
428 
418 
251 
143 
372 
495 
497 
535 
547 
416 
343 
219 
4R1 

365 

mi 

- 

- 
ipr. 

510 
397 
412 
?cm 
432 
638 
532 
493 
389 
534 
511 
481 
499 
537 

455 
322 
288 
391 
499 
472 
433 
518 
495 
429 
189 
332 
259 
485 
522 

- 

.-__ 

-_.. - 
433 

-I 

Hay I June 1 July I Aug~  I Sept. I Oct. [ Nov. 

662 
627 
669 
679 
621 
614 
610 
691 
666 
605 
587 
472 
453 
634 
571 
601 
8M 
680 
632 
462 
534 
433 
354 

238 
517 
592 
4u9 
475 
410 
579 

mn 

- 

- 
lee. 

320 
208 
106 
305 
107 
322 
296 
308 
305 

298 
m 
305 
317 
288 
283 
296 
315 
301 
233 
306 
305 
307 
304 
300 
285 
121 
283 
W1 
303 
314 

n5 

- 

i8a 

- 

- 
M O N T H L Y  MEANS FOR PASADENA. CALIF.,  LAT. 34' 15' N.. LONQ. 

118' 17' W 

1 
192&19?8..1 302 I 3S3 ' 427 1 532 I 568 I 512 I 652 I 568 I 490 ~ 400 1 365 I 316 I 


